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AMENDMENTS TO THE CLAIMS 



This listing of claims replaces all prior versions and listings of claims in the application. 
Listing of Claims: 

1 . (Currently Amended) A process of recording information in a nucleic acid 
polymer, comprising: 

a) modulating the translocation of first and second nucleic acid strands 
through a channel between a dissociation medium and a hybridization medium, 
while modulating an electrostatic potential across the channel so as to modulate 
the incorporation of a metal ion in a nucleic acid duplex as the duplex forms in 
the hybridization medium , so that if a metal ion is permitted to enter the duplex a 
metal-containing base pair is formed and if a metal ion is excluded from the 
duplex a non-metal-containing base pair is formed ; 

b) wherein the channel separating the hybridization medium and the 
dissociation medium is dimensioned to allow feeal linear translocation of the 
nucleic acid duplex or a metal-containing nucleic acid duplex between the 
hybridization medium and the dissociation medium; 

c) and wherein the first and the second nucleic acid strands comprise a 
plurality of nitrogen-containing aromatic bases covalently linked by a backbone, 
the nitrogen-containing aromatic bases of the first nucleic acid strand being 
capable of being joined by hydrogen bonding in the hybridization medium to the 
nitrogen-containing aromatic bases of the second nucleic acid strand so that the 
nitrogen-containing aromatic bases on the first and the second nucleic acid 
strands form hydrogen-bonded base pairs in stacked arrangement in the nucleic 
acid duplex, the hydrogen-bonded base pairs being capable of interchelating the 
metal cation coordinated to a nitrogen atom in one of the aromatic nitrogen- 
containing aromatic bases to form the metal-containing nucleic acid duplex. 
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2. (Original) The process of claim 1 , further comprising the step of reading 
information from the nucleic acid polymer by detecting the presence or absence 
of the metal cation in the nucleic acid duplex. 

3. (Original) The process of claim 2, wherein the presence or absence of the metal 
cation is detected by measuring the electrical conductance across the channel 
as the nucleic acid duplex is translocated through the channel between the 
hybridization medium and the dissociation medium. 

4. (Previously presented) The process of claim 1 , wherein the nucleic acid duplex is 
coupled to a magnetic bead, and the translocation of the nucleic acid duplex 
through the channel is mediated by modulating the magnetic field across the 
channel. 

5. (Previously presented) The process of claim 1 , wherein the channel is formed in 
a lipid membrane. 

6. (Previously presented) The process of claim 1 , wherein the channel is a pore 
forming protein. 

7. (Previously presented) The process of claim 1 , wherein the hybridization medium 
and the dissociation medium are electrically conductive aqueous solutions. 

8. (Previously presented) The process of claim 1 , wherein the first and the second 
nucleic acid strands are deoxyribonucleic acids and the nitrogen-containing 
aromatic bases are selected from the group consisting of adenine, thymine, 
guanine and cytosine. 

9. (Previously presented) The process of claim 1, wherein the metal cation is 
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selected from the group consisting of Zn 2+ , Co 2+ , and Ni 2+ . 

10. (Previously presented) The process of claim 1, wherein the metal cations are 
substituted for imine protons of the nitrogen-containing aromatic bases, and the 
nitrogen-containing aromatic bases are selected from the group consisting of 
thymine and guanosine. 

1 1 . (Previously presented) The process claim 1 , wherein at least one of the aromatic 
nitrogen-containing aromatic bases is thymine, having an N3 nitrogen atom, and 
the metal cation is coordinated by the N3 nitrogen atom. 

1 2. (Previously presented) The process of claim 1 , wherein at least one of the 
aromatic nitrogen-containing aromatic bases is guanine, having an N1 nitrogen 
atom, and the metal cation is coordinated by the N1 nitrogen atom. 

1 3. (Currently amended) A The process of claim 1 , wherein the nucleic acid duplex 
comprises f or d e t e cting a base pair mismatch i n a nuc le ic acid po l ym e r , further 
comprising: 

a) detecting the presence or absence of divalent metal cations in base pairs 

of a the nucleic acid duplex by measuring electrical conductance across a 
the channel as a the metal-containing nucleic acid duplex is translocated 
through the channel; 

b) wh e r e in th e chann el s e parat e s a first poo l and a s e cond poo l of a 

modium, tho chann el b ei ng d i m e ns i on e d to a ll ow s e qu e ntial monom e r by 
monom e r l i nea l trans l ocat i on of th e m e ta l conta i n i ng nucl ei c acid dup le x 
b e tw ee n th e f i rst and s e cond pools of th e m e d i um; 

g)t wh e r ei n th e nucl ei c a c i d dup le x compr i s e s a first strand of nuc le ic acid 

and a s e cond strand of nuc le ic ac i d, the first and th e s e cond nuc lei c ac i d 
strands compr i sing a p l ura li ty of n i trogen contain i ng aromat i c bas e s 
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oova le ntly li nk e d by a backbon e , at le ast som e of tho n i trog e n conta i ning 
aromatic bas e s of th e f i rst nucl ei c ac i d strand match i ng th e nitrog e n 
conta i n i ng aromat i c bas e s of th o s e cond nuc l eic acid strand and th e 
match i ng base pa i rs b ei ng jo i ned by hydrog e n bond i ng to th e n i trog e n 
contain i ng aromat i c bases of th e s e cond nuc l o i c ac i d strand, th e 
matching n i trog e n conta i ning aromat i c bas e s on the first and the second 
nuc lei c acid strands form i ng hydrogen bond e d bas e pa i rs in stack e d 
arrang e m e nt a l ong th e l e ngth of th e nuc le ic ac i d dup le x; 
d) wherein the matching hydrogen-bonded base pairs of the metal- 
containing nucleic acid duplex comprise an interchelated divalent metal 
cation coordinated to a nitrogen atom in one of the aromatic nitrogen- 
containing aromatic bases, and wherein a mismatched base pair does not 
interchelate a divalent metal cation. 

14. (Withdrawn) A device for storing information comprising a metal- 
containing nucleic acid duplex housed in the lumin of a channel formed in 
a membrane. 
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